HIV testing is considered the initial component of HIV eradication strategies. This study aimed to describe HIV testing in urban, transgender individuals in western New York. The study uses HIV testing intake data from a sample of self-identified transgender males and females volunteering for an HIV test at a community-based healthcare organization. Transgender individuals with some characteristics were found to have more HIV tests including female gender, black, HIV status (positive), a history of incarceration, sex worker, housing situation, and self-referral. The findings can be used to tailor future interventions to encourage HIV testing in transgender populations.
Introduction
The transgender community experiences numerous access barriers to care, such as perceived social discrimination or limited clinical knowledge by care providers regarding transgender health needs. [1] [2] [3] [4] Although there are no national databases regarding the HIV burden in the transgender population, there is a small body of literature that confirms additional HIV burden and poorer outcomes in the transgender male to female population. 3, 5, 6 Transgendered individuals experience additional disparities as compared with other LGBT subgroups, including socioeconomic discrepancies, access barriers, increased risk behaviors, increased stigmatization, higher rates of self-perceived discrimination, physical violence, depression, suicide, substance abuse, prostitution, homelessness, and lack of financial support. 2, 3, 5, [7] [8] [9] [10] [11] [12] [13] [14] For trans women of color, HIV disparities include having a higher rate of HIV infection and higher AIDS-related mortality than white trans women. 4, 15, 16 Current HIV science and treatment strategies such as ''treatment as prevention'' propose that HIV can be eradicated using ''seek, test, treat, and retain'' (STTR) models. [17] [18] [19] The goal of these STTR models is to ensure that HIV negative populations remain negative and that HIV positive populations achieve a ''undetectable'' viral load and are thereby unable to transmit the HIV. STTR has been successful in several populations, [18] [19] [20] but there remains an evidence gap regarding the feasibility of STTR intervention in transgender communities.
Existing evidence regarding transgender HIV testing is limited to identified HIV testing factors. Known HIV testing factors associated with the transgender identity include knowledge level regarding HIV and/or AIDS, sex with sex workers, spousal communication about HIV, education level, socioeconomic status, and proximity of HIV testing. 6, 21, 22 The purpose of this study is to describe HIV and other sexually transmitted disease (STD) testing in urban transgender individuals.
Methods

Participants
Inclusion criteria for all potential subjects entailed selfidentification as a transgender man or transgender woman, consenting to an HIV test and an intake interview at the collaborating organization. The only exclusion criterion is that the subjects must be over the age of 18. Subjects with more than one HIV test were analyzed based on data at the time of first visit.
Study design
This study used secondary data analysis to evaluate existing HIV testing survey data that were collected at the collaborating organization before an individual's HIV test. Our collaborating organization is located in an urban area and provides free HIV and STD tests. Data were deidentified and then sent to the research team. Surveys were collected for the New York State AIDS Institute Reporting System (AIRS) from 2007 to May 2013. Data collected included demographics, HIV testing history, perceived HIV risks, and associated HIV care, such as antiretroviral history. Protection of a subject's HIV status was ensured throughout this secondary data analysis. Any identifying information was removed by the collaborating organization. All individuals were assigned unique identification numbers. After IRB approval, initial data processing and cleaning techniques were performed. Descriptive statistics were used for data analysis.
Measures
Surveys were collected by HIV testing technicians using a formatted survey packet that explained the HIV testing procedure and other items required by the New York State AIRS. Subjects volunteered information and had the option of not responding to survey items. The existing database consists of 27 variables. After data cleaning and elimination of variables with severe missing data, 12 variables were selected as potential correlates (independent variables) that might influence the number of tests for HIV and STD (dependent variables). These independent variables included age, gender, race, HIV status, history of substance abuse, sex partner, history of incarceration, sex worker, support group enrolled (different types of support group that participants were enrolled in the collaborating organization), insurance status, housing (living situation), and referral source.
Results
Data from 27 individuals were available for the purpose of the study. These individuals were self-identified transgender females (n = 23) and transgender males (n = 4; Table 1 ). The age of the participants ranged from 20 to 65 years, with a mean of 33 years (standard deviation [SD] = 13.3). The majority of the participants were white (n = 11, 40.7%) and black/African American (n = 8, 29.6%). More than half (56%) of the participants (n = 15) had been incarcerated and about 56% of them (n = 15) were current sex workers. Approximately half of the respondents reported that they currently had a male sex partner (n = 14, 51.9%). Almost all the participants had a history of substance abuse (n = 26, 96.3%). The majority of them reported that they had a permanent or a rental house (n = 20; 74%). However, most of them were uninsured (n = 20; 74%). With regard to HIV status, 2 of them were tested positive without an AIDS diagnosis, 16 of them were HIV negative with any number of self-reported HIV risks, and 8 of them were HIV negative without any self-reported HIV risk. There was only one participant with a known AIDS diagnosis. According to the collaborating organization protocol, all individuals who test positive are referred to an HIV care coordinator, are given confirmatory tests, and are connected to HIV services. The number of previous HIV tests before the current test ranged from 1 to 11 (mean = 3.1; SD = 2.6) and the number of STD tests ranged from 0 to 6 (mean = 1.4, SD = 1.9). In fact, many of them (n = 17; 63%) did not have any STD tests in the past year.
The mean and SD of HIV and STD testing among various subgroups are summarized in Table 2 . Results indicated that the number of HIV and STD tests was greater for female participants than for male participants. Transgender individuals with a history of incarceration and being a sex worker had a higher number of HIV testing. Participants who were HIV positive without AIDS diagnosis had the highest number of HIV tests. Participants who had sex with males had more HIV and STD tests than those who only had sex with females. Black participants reported the highest number of both HIV and STD tests than other racial groups. Participants who self-selected for HIV and STD testing or were suggested by family or friends were found to have a higher number of HIV testing. Participants who had a permanent housing/rental situation or lived with family or friends had a higher number of HIV testing.
Discussion
In this study, we examined the associations among several demographic categories, sexual history, substance use, history of incarceration, ability to pay, HIV/STD testing history, support group membership, and HIV testing referral sources in a transgender sample. Very few studies have examined correlates of HIV testing in this population. Adding to the gap in evidence is the difficulty in accessing this and other marginalized population groups. This study extended our understanding of HIV testing in transgender individuals. Transgender individuals with some characteristics were found to have more HIV tests including female gender, black, HIV status (positive), a history of incarceration, sex worker, housing situation, and self-referral. We established that the motivation for HIV testing fell within the categories of HIV test accessibility and self-perceived HIV risk.
HIV test accessibility in this study is regarded as increased testing opportunities for transgender communities. Specific interventions that increase HIV testing rates are targeted outreach to specific populations or providing on-site HIV testing opportunities for residents of various housing types. Targeted HIV testing interventional efficacy has been successful 23, 24 and is found in this study through the association of HIV testing with gender and HIV testing with support group membership. The collaborating organization where HIV testing occurred sponsors a transgender health outreach program and provides a meeting space for various support groups. Although there is an association between gender identity and HIV testing, we feel that the standing evidence regarding higher HIV testing rates in cis women who are admitted in maternity wards 24 is not applicable to our population as none of the trans men in our sample reported a previous or current pregnancy. Similar to maternity ward HIV testing, substance abuse treatment centers and prison populations also have higher HIV testing rates. 25, 26 Study participants who reported an incarceration history were more likely to have HIV testing ( p < 0.05).
Individuals who believe that they are at risk for HIV infection (self-risk perception) are found to have a higher number of HIV testing. Evidence also confirms that holding any level of HIV risk perception is a strong predictor of HIV testing. We found that HIV negative participants who perceived themselves to be at risk for infection had more than one HIV test in the past. Perceived greater sex partner risk was also associated with HIV testing, as was having a history of sex work (including exchanging sex for food, housing, or controlled substances). Our findings confirm that HIV testing can be increased by using self-perceived risk as a potential correlate for HIV testing. In addition, we found that targeted testing is successful and should be context specific. Being context specific means that HIV testing organizations also include resident-based testing opportunities, specifically jail facilities or live-in substance use rehabilitation facilities. One item that we feel is missing from current evidence but may increase HIV testing is the use of support groups as a strategy to access hard-toreach populations. Bringing the HIV test to the individual is not difficult as many outreach programs are already conducting the tests in environments such as mobile HIV testing in entertainment venues and health fairs. Although our study findings only indicate that transgender individuals with certain characteristics might have higher HIV tests, those characteristics may indicate the potential for increasing HIV testing to access marginalized population groups. As some of our participants have had an HIV test and already knew their status, it is unknown why they sought out additional HIV testing. Additional research on why repeat HIV testing after a positive test notification occurs is needed and may hold key information regarding motivators to testing in hard-to-reach populations. Knowing one's HIV status is a foundational step of current treatment as a part of a prevention strategy.
Limitations
Limitations of this study include a small sample size that does not allow us the ability to perform a more rigorous statistical analyses. Therefore, inferences of our study findings are very limited and the results should be interpreted with caution. However, our findings provide preliminary information regarding potential characteristics in transgender individuals who had more HIV and STD tests and can be used to inform future research. In addition, we did not have information regarding the specific date the subjects came into the program, so it is possible that people came into the program during the late period of enrollment; their number of HIV and STD tests would be lower.
